INTRODUCTION AND OBJECTIVES: Digital ureteroscopes offer enhanced optics compared to fiberoptic ureteroscopes, however they are also associated with increased repair costs. The selective use of a single-use digital flexible ureteroscope may preserve the life of reusable digital ureteroscopes and reduce the amount of costly repairs. We present our algorithmic approach to implementation of a single-use digital flexible ureteroscope (LithoVueÒ, Boston Scientific Corporation, Marlborough, MA) and evaluated the impact on scope repair costs.
METHODS: An IRB approved retrospective review was performed of all digital flexible ureteroscopy procedures at our institution since January 2016. Our algorithm for using a single-use digital flexible ureteroscope was instituted in 2017, with indications: (1) large stone burden (> 1.5 cm), (2) multiple lower pole stones (> 3), (3) extensive laser use/expected operative duration (> 1 hour), (4) bilateral ureteroscopy, (5) stones within complex/tortuous renal anatomy, and (6) placement of ureteroscope through a trocar or nephroscope sheath. Perioperative data were analyzed, including number of procedures, repairs, and costs. (2) 19, (3) 3, (4) 5, (5) 6, and (6) 7. The single-use ureteroscope was used in additional procedures in 2017 (n[26) and 2018 (n[10) to prevent surgery delay or cancellation when a reusable digital ureteroscope was not available, resulting in a positive contribution margin.
CONCLUSIONS: Implementation of an algorithm for the LithoVueÒ resulted in a substantial decrease in reusable digital ureteroscope repair costs comparable to that in 2015, when fiberopic flexible ureterosocpy was exclusively performed at our institution. A single-use ureteroscope spares reusable ureteroscopes from excessive stress and damage, while potentially resulting in cost savings at high volume institutions.
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PD04-06 DEEP LEARNING COMPUTER VISION ALGORITHM FOR DETECTING KIDNEY STONE COMPOSITION: TOWARDS AN AUTOMATED FUTURE
Ali H Aldoukhi*, Ann Arbor, MI; Hei Law, Princeton, MI; Kristian M Black, William W Roberts, Ann Arbor, MI; Jia Deng, Princeton, MI; Khurshid R Ghani, Ann Arbor, MI INTRODUCTION AND OBJECTIVES: Deep learning is a subset of machine learning and artificial intelligence in which algorithms are developed to train machines/computers to detect a specific feature or classify objects. There is limited assessment of this method to identify and classify images in urology. We sought to assess the accuracy of deep learning method to automatically detect stone composition from images of kidney stones.
METHODS: Human kidney stones of different compositions were obtained from a stone analysis laboratory including pure (>90%) Calcium Oxalate Monohydrate (COM), Uric Acid (UA), Magnesium Ammonium Phosphate Hexahydrate (MAPH), Calcium Hydrogen Phosphate Dihydrate (CHPD) and Cystine stones. Two images were captured for the majority of stones and images were cropped to remove the background. A deep convolutional neural network was trained with the images to predict the stone composition. The outcome was accuracy of the network in detecting stone composition by cross validation method.
RESULTS: A total of 63 stones were used in this study including 21 COM, 17 UA, 7 MAPH, 14 CHPD, and 4 Cystine stones consisting of a total of 128 images. The accuracy of identifying stone composition were as follow: 90% for COM, 94% for UA, 86% for MAPH, 71% for CHPD, and 75% for Cystine stones. Figure 1 depicts samples of the stones before cropping. Figure 2 demonstrates a schematic for the algorithm used in this study.
CONCLUSIONS: Deep learning computer vision methods can be used to detect kidney stone composition with high accuracy and has the potential to replace laboratory analysis of stone composition. The accuracy can be improved by increasing the number of stones used for training the network. Future work is needed to see if deep learning can be used for detecting mixed kidney stone composition. Vol. 201, No. 4S, Supplement, Friday, May 3, 2019 THE JOURNAL OF UROLOGY Ò e75
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